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Sciatic Pain
By RICHARD TURNER, M.D., M.R.C.P.(LOND.), LIEUT.-COL., R.A.M.C.
THE problem of sciatic pain is a complex one. Justification for this paper lies in
the belief that it is insufficiently understood and that on the whole there is a
widespread laxity in accurate diagnosis, with the inevitable corollary that treat-
ment may be inappropriate or inadequate.
There is no need to emphasise the frequency of such pain. Most cases are treated
by the general practitioner, but many are referred to general physicians, surgeons,
orthopedists, or neurologists, or to those who specialise in various forms of
physiotherapy.
What matters from the point of view of the patient is that anyone undertaking
treatment should have a comprehensive appreciation of the problem and be capable
of carrying out the treatment indicated or at least of referring him to someone
who can.
Before trying to be constructive, it would be as well to give reasons for dissatis-
faction with the usual state of affairs. In the first place, the term "sciatica" is
loosely used for almost any pain down the back of the lower limb. It implies that
the sciatic nerve is directly involved in some pathological process. Actually in a
majority of cases this is not so, and the pain is referred from some structure in the
posterior ilio-lumbar-sacral region. It would be better to say that the patient has
pain down the thigh and leg, for that at least is true, and in actual fact may
represent all that is known, rather than imply prematurely that the precise cause
of the pain is understood.
No harm is done if it is realised that "sciatica" is not a diagnosis, but unfor-
tunately all too often the matter is not carried further. The patient is labelled
"sciatica," put to bed in the acute stage, given warmth, analgesics, and possibly
a counter-irritant, until he is fit for some form of physiotherapy.
Sometimes it is mentioned that an injection of oxygen or saline into or around
the nerve sheath may be beneficial, and occasionally it is recommended that an
epidural injection is worth trying and may give marked relief. Many, however,
are not aware of the precise indications and details of technique of such
procedures. If the patient does not improve by the end of a few weeks, or as we
all know, sometimes months, he is referred for a specialist opinion-usually to
a neurologist or orthopaedist-where disorders in these two specialities are excluded
or treated. If that fails, he is likely to be sent hopefully once more for
physiotherapy, or possibly, and a little ashamedly, in the case of a woman with
predominant backache, to that haven for one who has done the rounds of the
departments of a general hospital-gynaeecological O.P.s, or if of dubious mental
balance, to that other haven-the psychological department.
Most of us will remember being taught the first thing to do in sciatica is to
exclude all possible forms of pressure on the nerve, especially neoplastic, and-
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cperhaps most of us carried away the impression that the one thing not to forget
is to do a rectal examination. Actually of course such cases of pressure are rare,
and a careful history and physical examination should arouse suspicions that some-
thing more serious is afoot. Moreover, if treatment fails to relieve in the way
expected, the whole position must be reviewed and accessory methods of investi-
gation may be required.
The problem of sciatic pain does not consist of excluding pressure on the nerve
and then treating on general lines.
Next, the frequency of the various causes of such pain tends to be misrepresented
by specialists, and therefore in most text-books and papers and much teaching.
In special departments and clinics there is a constant danger of losing breadth
of view, and this may be disastrous for the average patient. No one appreciates
this better than the general practitioner. Moreover, it is always easy to be biassed
by over-enthusiasm for some special lesion or treatment. To give two examples:
A few years ago it was realised that one of the hitherto unrecognised causes of
intractable sciatic pain was backward displacement of a ruptured intervertebral
disc. There is no doubt at all of the importance of accurate diagnosis here, for
successful treatment is usually dependent on laminectomy, and such operative
relief is dramatic. Quite recently a surgeon attached to a well-known neurological
unit in England wrote an article describing his experiences of such cases ! In his
summary he made the remarkable statement that in his opinion most cases of
"ordinary sciatica" are due to lesions of the intervertebral disc. Now, this is
manifestly absurd and could be refuted by almost any doctor.
Again, there is still a tendency in many orthopoedic centres on both sides of the
Atlantic to find an orthopaedic cause for most patients with sciatic pain either
in the nature of a bony abnormality of the complex lumbo-sacral region or from
involvement of the sacro-iliac joint.
Now, most if not all the signs quoted in support of this latter diagnosis may
equally well result from a lesion involving other tissues in the neighbourhood.
For example:-
7'enderness over the joint-
Local tenderness may be a guide to the situation of the lesion, but the sacro-
iliac joint is deeply situated and inaccessible to direct palpation. Any painful
lesion in the overlying tissues will give rise to tenderness over the joint.
Lasegue's sign or straight leg raising-
Straight leg raising is clearly no more a specific test for the sacro-iliac joint
that it is for stretching the sciatic nerve, as is so often assumed. Moreover,
the ham-strings, hip-joint, buttock, and lower back are also involved, and a
painful lesion in any of these structures will be made manifest.
It would be possible to detail a number of other examples of the way in which
lack of clear thinking or breadth of view leads to disappointment in results of
treatment, through faulty diagnosis.
6In the same way, examples may be given as regards lack of balance in treatment.
Epidural injection of saline solution has been hailed as the best pain-relieving
measure. In the right cases, and fortunately these happen to be amongst the
most acute and painful of all, the effect is dramatic. In the wrong case it is
of no avail. However, usually the right case can be selected from clinical
examination alone.
Again, there are enthusiasts who advocate manipulation for all cases. In
those who should be treated by epidural injection the pain will be aggravated.
In patients with an undiagnosed posterior rupture of an intervertebral disc it
has been known to cause paraplegia. In tuberculous arthritis of the sacro-iliac
joint the danger is obvious.
This is not to decry the value of manipulation. In suitable cases it is
invaluable and highly gratifying. It is merely a particular application of the
general law that accurate diagnosis must precede safe and successful treatment.
Finally, there is reason to believe that the commonest cause of sciatic pain
(fibrositis) is that least recognised, the easiest to treat, and the most productive of
quick results. It is no exaggeration to say that these particular people can be
cured in minutes, hours, or days instead of weeks, months, or longer.
The literature on sciatic pain is extensive. Almost always on hearing a discussion,
reading an article or section of a book, one feels better for it, with perhaps mixed
feelings. On the one hand a feeling of satisfaction that something new or a new
point of view has been acquired, and on the other a feeling of regret that had this
knowledge been appreciated before, our patients would have benefited.
The examination of many books and papers has been disappointing. Books on
general medicine and surgery and on orthopaedics and neurology have almost
without exception failed to describe the picture as a whole and failed to mention
some of the types of case that occur in practice, together with some of the most
useful forms of treatment.
Papers, mostly American and mostly in orthopaedic journals, are also disap-
pointing and indeed confusing and bewildering-not because they describe new or
obscure lesions, but because they seem to make a whole truth out of a part and
because they simply do not tally with one's own experience or that of colleagues.
Orthopawdic lesions, especially in the form of congenital or acquired structural
abnormalities which, though well recognised, would seem to occur in but a small
proportion of the patients in orthopaedic clinics in these islands, are stated to
account for a majority of cases of sciatic pain-not of specially selected material,
but of all cases. It is the same with treatment. All sorts of complicated procedures
and operative techniques are described, and it is stated that most of these are
successful to varying degrees in varying periods of time.
Now the important point is this-the cases described have symptoms and signs
precisely similar to the patients we all see. There is the same distribution of pain,
the same scoliosis and leg signs, exactly the same. Astonishingly high X-ray
figures may be quoted in support of various anatomical defects said to be the cause
of the pain.
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DSometimes arthritis or subluxation of the sacro-iliac joint is held responsible
for a similarly high percentage of cases, though diagnosis rests much more on
surmise than actual evidence.
Occasionally some novel lesion such as spasm of the piriformis muscle is held
to account for a majority of cases.
However, most patients with sciatic pain, whether from special clinics or not,
can be and are cured more rapidly and more simply in a way which precludes such
lesions from being the cause of pain. One is left with the impression that save
for a few tips and reminders and the hitherto unrealised explanation of a possible
cause of an occasional difficult case, it would be better to forget and continue with
accustomed practice.
So far this has not been very constructive, and an attempt will be made to justify
these comments by summarising the experience of an intensive clinical study of
patients drawn from the various departments of two general hospitals, including
many which had gravitated to the physiotherapeutic departments, a special clinic,
and some referred direct from local practitioners, together with nearly fifty addi-
tional cases during the present war between the ages of roughly 20 and 50 and in
whom trauma might be expected to play a relatively large part.
Before the war I was most fortunate to work in London with an orthopledic
surgeon, because amongst other things he taught me how to examine a patient
properly, and it gives me more confidence to criticise where a physician should
tread warily.
The material examined has been representative, and includes a considerable
number of the most long-standing and obstinate cases of all.
No statistics are given, because not hundreds but thousands of cases must
be analysed before accurate representative figures are possible. (My own figures
show approximately forty-five per cent. due to fibrositis, twenty-five per cent. due
to ligamentous strain, and twenty per cent. to true neuritis.)
Individual cases are not quoted, because it has been thought better and more
useful to describe the composite picture in each group.
CLASSIFICATION OF SCIATIC PAIN.
I. Sciatic neuritis.
II. Compression of the nerve:
(a) Within the spinal canal-
Tumour of cord or cauda equina.
Prolapse of inter-vertebral disc.
(b) Within the inter-vertebral foramina.
(c) Within the pelvis.
III. Referred pain.
(a) Fibrositis of muscle.
(b) Injury to muscle, aponeurosis, ligament, from strain or contracture
following strain or from faulty posture, or a tight ilio-tibial band.2
8(c) Injury to lumbar and upper sacral joints:
Infective arthritis.
Traumatic arthritis.
Spondylitis ankylopoietica.
Subluxation.
(Lumbar arthritis may also cause direct pressure on nerve-roots).
IV. Miscellaneous group.
Syphilis. Diabetes. Alcoholic neuritis.
Subacute combined degeneration of the cord.
Varicosity of venw comites nervi ischiadici.3
He who would treat sciatic pain successfully must arm himself with certain
fundamental requisites which are not difficult to come by:
1. An understanding of the possible causes and mechanisms in the production of
the pain, based on an appreciation of the anatomy of the structures involved.
2. The ability to make a thorough orthopaedic and neurological examination and
appreciate the significance of abnormal physical signs.
3. The ability to interpret X-ray films in three planes and stereoscopic views,
or co-operate with someone who can.
4. 'rhe ability to perform the various forms of local injection, epidural injection,
and to manipulate this part of the body rationally or, again, work with
someone who can.
5. Finally he must be willing and able to call for the assistance of an orthopaedic
surgeon for the treatment of certain types.
It is true that a good orthopaedic surgeon could deal with most cases, but his
special qualifications are rarely needed, and a majority of cases will always be seen
first by other doctors, any of whom with sufficient keenness and care may acquire
the requisites mentioned.
Emphasis must be laid on the fact that most cases of sciatic pain give rise to a
very similar clinical picture. An exact analysis of the pain is rarely of much help
in the differential diagnosis of the actual cause of the pain. This is specially so in
the referred group. It is useful to differentiate between high and low sciatic pain.
The latter originates below the lumbo-sacral joint and the lumbar spine is quite
normal on physical examination. If pain is apparently confined to the area supplied
by the common peroneal nerve, the lesion is probably in the neighbourhood of the
piriformis muscle at the great sciatic notch.
Moreover, whatever the actual cause of the pain, whether it is a true neuritis,
compression of the nerve, or referred pain, the associated physical signs such as
muscle spasm, difficulty in bending down to touch the toes or raise the leg with
knee straight, and scoliosis, are very similar or identical. There are, however,
means of arriving at an exact diagnosis.
SCIATIc NEURITIS.
Sciatic neuritis implies an inflammation of the nerve or its sheath, and in days
gone by, when operation was sotnetimes performed to expose the nerve and incise
9the sheath, this inflammation has been actually observed. The pain, of familiar
distribution, tends to be constant, though aggravated or relieved to some extent by
changes in posture. The pain too is usually down the whole course of the nerve
and is severe. Any movement which causes stretching of the nerve-and this can
be done with little movement of other structures-will aggravate the pain.
'Fhere is usually marked tenderniess on palpation over the course of the nerve,
whereas in the other forms this is slight or absent. Unless the pain is of very recent
origin, the ankle jerk will be definitely impaired or absent. This occurs too in com-
pression, but not in referred pain. TIhe knee-jerk will be normal or slightly
increased, and if decreased then either the anterior crural system is involved or
some other condition altogether (e.g., syphilis, subacute combined or alcoholic
neuritis) is present. There is one other useful test. If the patient sits facing the
observer, raises the leg on the bad side till pain is just produced, and then lowers
it just sufficiently to relieve it again, and the h,ead is then flexed towards the chest-
in neuritis (and sometimes in compression) the pain will be markedly and definitely
aggravated. Incidentally, if compression can be excluded, this is an additional
point in favour of doing an epidlural, because it is likely to be successful. This sign
is explained by stretching the nerve through pulling on the spinal cord.
Finally, there is an important negative test which will be better appreciated
when discussing referred pain. TIhere is no local tender area in the erector spinw
or glutrei (unless, of course, one happens to be pressing over the course of the
sciatic nerve).
The treatment of this type of pain, and of this type only, is by epidural injection
of saline solution, containing one per cent. procaine, into the sacro-coccygeal
foramen.
The technique is simple, and is of course used for anethesia in surgery.
The patient lies on the affected side (this is important, as it influences the distribu-
tion of the fluid), semi-prone and with knees flexed. The sacro-coccygeal foramen is
located with the finger. It is situated about two inches above the tip of the coccyx,
bounded above by the concave lower border of the sacrum and at the sides by the
two lateral tubercles. After preliminary local anaesthesia down to the periosteum a
long, fine, pliable lumbar puncture needle is inserted at right angles to the skin,
midway between the two lateral tubercles, until bone is just touched. It is then
withdrawn slightly, rotated through ninety degrees so that it can be pushed upwards
through the foramen (i.e., parallel to the skin) and inserted for about one inch.
Suction is made with a syringe to ensure that an unusually low dura has not been
pierced (when C.S.F. would appear). 40 to 100 c.c. of the sterile solution is then
gently injected. Excessive pressure must be avoided and the injection stopped if
any but slight pain is produced. This explains the value of local and not general
anaesthesia. After the injection a piece of elastoplast is placed over the puncture
mark and the nerve is gently stretched by straight knee raising.
I have never seen any untoward effects, but paraplegia has occasionally been
reported, presumably from infection or a vascular accident. The important points
10are probably an aseptic technique, the avoidance of the knee-elbow position, testing
for a low dura, and not using undue pressure.
A little-appreciated point is that this method is most successful in the acute, and
therefore most painful, stage.
Once again it must be emphasised that success will only be achieved in appro-
priate cases, and this explains the disappointment of enthusiasts who after a few
successful cases thought that a cure-all had been discovered.
In cases of low sciatica apparently due to neuritis, better results may be achieved
by making the injection round the nerve-sheath at the great sciatic notch. This
injection is rather more difficult.
The upper border of the notch is situated three to four inches lateral to the top
of the inter-gluteal cleft and three to four inches above the tuber ischii (depending
on the size of the patient). The nerve passes downwards and outwards from here
to lie mid-way between the great trochanter and the tuber ischii. It is best to mark
out the course of the nerve on the skin and make the injection about one inch
below the notch. A fine 6-inch needle is passed at right angles to the surface, and
when the nerve is reached an electric feeling will be experienced down the limb.
One c.c. is injected very slowly, and after a pause fifty to one hundred c.c. more.
These methods of treatment are more efficacious than the customary treatment by
rest followed by physiotherapy alone.
In all probability infection is the main aetiological factor in sciatic neuritis, though
most often this cannot be proved. It is always worth while dealing with an obvious
focus of infection, but perhaps the best rule is to make a special search, including
X-ray of the teeth if there is a recurrence of symptoms after apparent cure.
Concentrated vitamin B. should be given in all cases where it is suspected that
the nerve is degenerating. After a preliminary course of intra-muscular injections
it may be continued in tablet form or as Bemax and Marmite.
COMPRESSION OF THE NERVE.
Pressure on nerve-root, plexus, or trunk causes pain only in areas supplied by
these structures (as opposed to referred pain), motor and sensory changes are to be
expected, and the ankle-jerk is diminished or absent. Compression by new growths
will not be discussed. Sciatic pain is not often the initial symptom, and it has
already been pointed out that with reasonable care they should rarely be difficult to
diagnose.
Only two types of pressure will be discussed, that arising from posterior
protrusion of a ruptured inter-vertebral disc, and pressure within the inter-vertebral
foramen.
Posterior Rupture of the Inter-vertebral Disc.
About thirty years ago a case of injury to the spinal cord caused by rupture of an
inter-vertebral disc during muscular effort was described in Scotland.4 Less than
twenty years ago a similar protrusion was recognised at operation as the cause of
intractable sciatic pain.5
It is only during the past few years that the condition has become at all widely
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Erecognised and the method of radiological diagnosis appreciated. Occasionally
instances of rupture following gross trauma had been described.
Last year an American surgeon gave a lecture in London describing the results
of no less than three hundred cases operated on at the Mayo Clinic.6 The following
description is based on three personal cases and a study of the literature which this
stimulated:
The inter-vertebral discs7 are made up of three components.
1. Cartilage on the upper and lower surfaces of adjacent vertebrae.
2. The annulus fibrosus, an outer fibro-elastic rim containing-
3. The nucleus pulposus, a resilient semi-fluid substance which represents the
remains of the notochord.
The anterior and posterior longitudinal ligaments help to retain the disc. Under
normal conditions of strain the disc may bulge beyond its normal confines, but under
abnormal stress or strain it may project into the spinal cord or press on a nerve-root.
At operation, after adequate exposure following laminectomy, the lesion is seen
as a bulge covered by the posterior longitudinal ligament, or an cedematous nerve-
root may have to be retracted before the protruded portion of the disc is seen.
Masses protruding backwards in this way have been previously described as loose
cartilages, fibromas, or various forms of chondroma. It is now believed they are
all in reality examples of herniation of the disc, sometimes with secondary
degenerative changes.
The protruded material may be cedematous and sometimes freely movable, and
these two features may account for the intermittency of symptoms, which is not
uncommon.
There is frequently a history of injury, such as weight-lifting or a fall, or of
repeated minor injury. Perhaps an initial injury may weaken the posterior
longitudinal ligament, and sometimes the annulus fibrosus too, and the actual
protrusion occurs subsequently. Certainly it is common for patients to complain
of lumbago preceding the sciatic pain.
The main feature about the pain is that it is intractable and fails to respond to
all the customary forms of treatment. There is low back pain with sciatica, always
recurring and accentuated by any action such as exertion or coughing, sometimes
bad at night and making the patient get up and walk about; and he tends to walk
with a limp. Paraesthesiae may occur. There will be difficulty in bending down or
raising the leg, a flattening of the lumbar curve with muscle spasm, and the ankle-
jerk is diminished or absent. These features are not of course pathognomonic.
Other minor neurological signs may be present, but if they are at all extensive
a true intra-spinal neoplasm is more likely to be present. Occasionally there are
signs of spinal compression.
The condition should always be excluded in cases of intractable sciatic pain with
some of these features.
It is usually stated that a lumbar puncture is useful for the purpose of examining
the protein content of the C.S.F. which is often raised. Actually such a rise is just
12as likely to occur in sciatic neuritis, and was absent in two of my cases of ruptured
disc.
The much more important observations concerning the possibility of spinal block
can be made when the lumbar puncture which must precede radiology is made, and
lumbar puncture in these cases, as I have experienced, may be very difficult and
also painful for the patient.
Diagnosis is made by X-ray after the injection of five c.c. of lipiodol into the
theca. This is not the place for details of technique, but the ideal though not
essential way is to have a tilting table and a quick change-over switch to take the
pictures whilst screening, which is done in the prone position. If a protrusion is
present, a characteristic filling defect will be observed as a lateral indentation of
the opaque shadow opposite an inter-vertebral disc and often absence of filling of
the affected nerve-sheath. A straight X-ray is usually normal, but may reveal a
diminished inter-vertebral space.
The commonest site of all is the lumbo-sacral junction and next the disc between
lumbar 4 and 5.
Treatment consists in removal of the offending fragment or fragments. The
results are claimed as excellent, and this is usually tru;e, but doubt has been cast
on the possible after-effects, not yet by any surgeon, but by "that dispassionate
spectator of therapeutic triumphs, the medical referee."8 It is also possible that
prolonged pressure may result in degeneration of the nerve. However, this may
well take too long from the point of view of the suffering patient.
The introduction of intra-thecal radio-opaque oil should not be made haphazardly,
but only in specially selected cases after the failure of all methods of diagnosis, and,
needless to say, no patient wants to be submitted to an unnecessary laminectomy,
so this should only be performed when pain is intractable.
One other point of interest is worth mentioning. If an epidural injection is made
on one of these patients there may be a marked increase of pain during the injection.
This may be a useful diagnostic point. It is clear that if there is already pressure
on a nerve-root, increasing the pressure in the neighbourhood will increase the pain.
It has also been reported that sciatic pain may be produced from hypertrophy of
the ligamenta flava, with pressure from behind giving rise to a similar defect on
lipiodol examination.
Pressure Within the Inter-vertebral Foratnina.
It is an anatomical fact that the inter-vertebral foramina in the lumbar region
decrease in size, whereas the nerve-roots which pass through them increase in size
as one passes down the spinal column. rhat is to say, the fifth lumbar nerve-root
is the largest andl has to pass through the smallest of the foramina at the lumbo-
sacral junction, and is therefore the most likely to suffer from pressure effects in
the foramina.
It is clear that aniythinig xvhich causes a diminiution in the size of the inter-
vetebral disc., e.g., arthritis, degeneration, or rupture, will result in a subluxation
of the inter-articular facets and so dliminish the size of the inter-vertebral foramen
and may cause root pain. The plane of the inter-articular facets in the lumbar
13region is widely variable. In some individuals it is more anteroposterior than
lateral and this results in a less stable joint. Occasionally a posterior displacement
of the body of the fifth lumbar vertebra occurs and in the lateral X-ray it can be
seen that it overhangs the top of the sacrum.9 This too will result in a decrease
in the fifth lumbar inter-vertebra foramen.
There is no need to describe all the various congenital anomalies which may occur
in this part of the body. These two examples will suffice to show the way they may
result in pressure effects. Such effects may sometimes be aggravated by trauma
or faulty posture associated with poor muscular tone, debility, obesity, unsuitable
occupation or perhaps some toxic factor.
It would seem that this type of pressure has been exaggerated in frequency and
importance, especially in the United States. This impression is based on experi-
ence in these islands and from a comparison of the literature., There is no doubt
that not only do such anomalics frequently exist without any symptoms but that
rather than cause any direct pressure effect they more often predispose to injury.
IThis is true of all the various congenital anomalies which occur in this region.
Arthritis may also cause sciatic pain directly or reflexly. A lateral view taken
at forty degrees (to the film) is necessary to show the inter-articular joints clearly.
As yet another example of the exaggeration or lack of balance in describing the
causes of sciatic pain might be mentioned an address given in England about twelve
years ago by Professor Putti of Bologna.10 He had been describing some work oIn
anatomical variations in the lumbo-sacral area atidv went on to say that he had been
able to demonstrate that most cases of sciatica which occurred, and he did not
mean selected cases, were due to pressure on the nerve-root in the inter-vertebral
foramen. He described how they should be treatcd by rest in bed for some weeks
followed by a plaster jacket for some months. A study of this paper suggests that
many of the cases described were precisely similar to those which can be relieved
far more quickly by far simpler means and shows no recognition of the more
common atiological factors in sciatic pain.
Again it must be emphasised that bony abnormalities may cause pain by direct
pressure, but usually such anatomical variations from normal predispose to injury
rather than act as primary causes. The lumbo-sacral region consists of a complex
system of joints, muscles, and ligaments, all of them susceptible to injury, andl more
so if there be some congenital or acquired structural abnormality.
Once compression of the nerve has been suspected on clinical grounds it should
be confirmed by radiological examination. Treatment will consist in the necessary
operative measures directed to the relief of the pressure.
REFERRED SCIATIC PAIN.
We now come to the largest group in the atiology of sciatic pain, that in which
the nerve is not directly involved at all, but the pain is referred from some peripheral
structure in the lumbo-sacro-iliac region. The important point to realise is that all
these various structures-muscle, ligament, aponeurosis, fascia, and joint, are all
supplied by the posterior primary divisions of the lumbar nerves, and pain arising
in any one of them may be referred reflexly throughout the distribution of the lower
14lunmbar nierves to the backs of the thiglh anid outer part of the leg, that is to say,
may give rise to what is known as sciatica. Moreover, there wvill be the signs
already describedc muscle spasm, difficulty in flexing the spinle, straight knee
raising, an(l perhaps lumbar rigidity or scoliosis.
l'aini Iiay be referrecd from
Fibrositis of muscle or fascia.
Injury to MLuscle, aponeurosis, ligamenit or fascial cointractures following
straini. F1aulty posture.
Injnrv-V to joints. Arthritis.
(iertain genrallisations appertaini to this group.
\Wasting Imlia b)e pIresent froml disuse, but there are no objective imiotor or senisorv
chang-es an-(l the nikle jerk: is normal.
It ca-lnot e ovcr-cmniphasise(l that a lesioni inI aINx onle of these structuies may give
-ise to X'-cr sinuilar pain. Although1 it is true that up to a point certain patterns can
b)e r co-niscd(l for palrtiC(ular SOUR-cS of referred painl, in practice exact anal'sis is of
little .855i5ti11)CC.
Paill is n1ot coniftlie(l to arcas stll)I)lie(l by the sciatic nierve a(ln inldeed clarac-
1eristi allk in\-\nIx es areas beyonmd the bouLarlaies ot sciatic (listribution and is
frequently (liflitilt to localise. Thle patient mNax be able to indicate the source of
Ills patill r(utglhlv and(I localised tenderness is usuallx presenit, though dependent on
the accessiblilitx of the lesioni. Iender-niess can niever inldicate the precise source of
the pailn, becaIse clearly the lesion may lie anvXxVhere beneath the palpating finger
ini muscle, fascia, ligamineit, or joint.
Reference has already- beeni miiadle that miany of the tests tUsed in physical
exam11inatiol miust involve other strtuctures than the one it is foldly hoped is being
spciihcally tested. Nevertheless a (complete orthopcedic physical examination and
correlation of the facts dedulcedI xvill enaable the observer to localise the lesion very
closel .
FortUtnately a Im1ost usefuLl andl ilnstruCtixVe methlo( of localising the lesion has been
ilMtro(dtlcecl by Steindler.1l The patient is examinled to determine the point ol
maxinmal local tenderness in the back w.hich gives rise also to the sciatic radiation.
TIhis place is marlkzed with a skiin penlcil and a bleb raisedl with one per ceilt. procaine
(niovocaine) solutioll. TIhlrotulgh this bleb a lon, fitne nieedlie is passecd in the appro-
priate (lirection until the point is struck where the local painlanld the previouslN
experienice(I radiationi are pro(luced. I i' now\x otne c.c. of the procainie solutionl is
iiijecte(I the local pain andl the refer-redi paini w\ill dlisappear, at least for an hour or
two, as xwill the physical signis which resultecd fronm the 1tlIs(Cl spasm. If these five
criteria ar-e realisedl it is reasonable to assume that onie has actually reache(d the
sotirce of the paini. In a majority of all cases of referred paini this cani be achieved.
Ihe work of I_e\\is ,ald 1Keljo-r-en112 on referred paini is inltel-esting in this coninec-
tioln. TheSe Obselrers, havill- nlotedl the above f'acts o1n, e.g., a patient with a
fibrositic lesion in tle crector spiiue mul1lscle of onie si(le, illjectedl an irritanit solutioln
(hypertollic saflile) into tHe( identlical positioni as far as couldl be judged, onl the
opposite sidc. Anl i(len-tical paini w\ith similar rad(liatioln xVaS prodtcced anid both were
15relieved by subsequent injection of procaine. They then mapped out areas of
referred pain all over the body and found that they did not correspond with the
expected dermatomes. They also found that localisation is more accurate in super-
ficial lesions and deeper ones are accompanied by characteristic though more diffuse
pain. This work is instructive and a most useful contribution to the study of
referred pain. Once its significance has been appreciated, however, it will be found
that in the clinical elucidation of the individual case of sciatic pain more information
is to be gained by physical examination and localisation by the needlle technique
than by an exact analysis of the pain.
It is becoming more widely known that localisation can be achieved by the
technique mentioned. It is less xvidely known that the method is an excellent means
of treatment. A single injection of procaine may result in complete and permanent
relief in cases of fibrositis, and in cases of adlhesion or fascial contracture may allow
manipulation and stretching with restoration of full movements. Sometimes, and
especially in long-standing cases, the injection must b6e repeated two or three times.
This is probably due to the vicious circle first described by Leriche. It applies, too,
in cases of minor injury, yet with prolonged disability. The injured tissues stimulate
the sensory nerve-endings and impulses pass up the afferent nerves. Efferent
autonomic impulses arise and produce local vasodilation and the effusion stimulates
the sensory nerve-endings further, so that the fibrinous exudate continues. Procaine
injection breaks the circle.
Fibrositis of Muscle.
This is not the place to discuss the general problem of fibrositis.13 The
cliagnosis and treatment of sciatic pain due to this lesion in muscle is of particular
interest and importance because such cases are common, so simple to recognise,
and yet so often not recognised, or mis-labelled sacro-iliac or lumbo-sacral strain,
and because they are so easy and satisfactory to treat.
Symptoms may come oIn gradually or instantaneously, for no apparent reason, or
associated witlh chill, focal sepsis, or strain, and may or may not be preceded by
lutnbago. Detailod examination is unnecessary, for if suspected, and if local tender-
ness of muscle with reproduction of the radiation is found, it is always worth while
to inject, and if this fails then the position can be reviewed.
In a majority of patients with referred sciatic pain there is an area of localise(d
fibrositis usually in the erector spinai or glutawi, and dramatic relief will result from
local injection.
In long-standing cases, and pain may have been present for several sears and
yet respond, there may be much stiffness and perhaps postural (leformity and
disuse muscular wasting. This will require heat, massage, movements, and active
exercises to complete the cure. WVhereas such cases usually took weeks or months
of attention by the physiotherapy department, including much painful massage of
often hypothetical fibrositic nodules, by means of injections they can often be
relieved in minutes, days, or if long-standing, a week or two.
Once more it is emplhasised that diagnosis must be accurate anid localisation exact
or there will be disappointment. Considerable time and patience may be required
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until the lesion is uncovered and made accessible to the palpating finger. Deep
pressure is frequently necessary.
Injection therapy is not efficaceous in diffuse cases without definite localised
tenderness, and large infiltrations in the hope of hitting off the lesion are rarely
successful. In my experience infra-red radiation combined with gentle massage
and rubbing with lin. methyl sal. is better than other forms of physiotherapy such
as diathermy, short wave, or ionisation.
There may be a temporary acute exacerbation of pain a few hours after the
injection, and the patient should be warned of this and given something to tide him
over it.
During the period of maximal ana.sthesia the limb should be stretched and put
through full passive movements.
Referred Pain following Strain.
In patients with a history of trauma and no evidence of pressure or neuritis some
form of manipulation is likely to be required. A far more thorough examination
is needed than in the straightforward cases of fibrositis, and radiology should be
a routine preliminary before manipulation.
Sometimes no definite history of strain can be obtained when the physical signs
and response to treatment suggest that pain and limitation of movement are due
to adhesion formation. Injury may result in strain of muscle, especially at its
periosteal attachment, or of ligaments, and contracture and adhesions are the usual
accompaniments of neglected cases.
In the acute stage rest and support are clearly indicated, but this must not be
carried out too long without at least passive movements to prevent such after-effects.
However, in the very acute cases which sometimes follow minor injury such as
swinging at golf or tennis, manipulation may be dramatically successful (as may
local injection and active movement by the patient).
Most patients are seen in a subacute or chronic stage.
A complete orthopaedic examination means in the standing, sitting, prone, supine,
and lateral positions, ensuring that the individual is methodically put through every
movement, including movements of the hip joints. A note is made of every move-
ment which is limited (usually by pain) and the position in which the patient is lying
at the time. By this means, and sometimes with the aid of the injection diagnostic
technique, localisation of the offending lesion can be made. It is not always possible
to make such precise localisation, but subsequent manipulation on the lines
suggested by the physical examination is usually successful.
Localised tenderness is generally present somewhere between the lumbo-sacral
joint and the great sciatic notch and pressure frequently reproduces the radiation.
MANIPULATION.
If radiology has failed to reveal any contra-indication, a full relaxing anaesthetic
should be administered. The patient is then examined to see how much movement
was limited by painful muscle spasm, and in some cases whether or not the lumbar
spine is fixed.
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cGentle but firm manipulation, in the appropriate directions only, as indicated by
the previous examination, is next performed until full range of movement is
restored. A definite "give" or the sound and sensation of tearing adhesions is
usually apparent during this procedure.
The next day he may feel sore if adhesions have actually been broken down, but
not otherwise, unless undue force has been employed. However, it is absolutely
essential to put him through full range of movements. Thereafter relaxation by
radiant heat followed by progressive passive movements and active exercises is of
great importance. Indeed the manipulation is only the first step towards restoration
of full range of movements, normal posture, and wasted muscle. It may have to be
persisted in for several weeks, but the results of patience, perseverance, and
constant encouragement are highly gratifying. Complete cure can often be
obtained in cases of even many years standing.
RADIOLOGY.
Every patient with sciatic pain that has not been accurately diagnosed and
successfully treated, as well as every patient before manipulation, should be sub-
mitted to X-ray examination in at least two planes and focussed on the suspected
region.
Search should be made for bony disease or deformity and the joints examined for
malposition or arthritis. Special attention is paid to the inter-vertebral discs and
notches. The inter-vertebral facetal joints can only be seen properly in the forty-
degree lateral view.
Stereoscopic pictures of the sacro-iliac joints must be taken if necessary.
Congenital defects are noted as a possible predisposing factor in strain and rarely
as the means of direct pressure.
THE SACRO-ILIAC JOINT.
This joint, more sinned against than sinning, has been the subject of much study.
Far too often and too readily has it been accused of undemonstrable arthritis, strain,
or subluxation, though undoubtedly on occasion each of these may occur.
The so-called sacro-iliac tests can easily be exposed as non-specific and the
benefits resulting from treatment to move, replace, or ankylose the joint can often
be otherwise explained.
There is no doubt from daily practice and armchair,study that such diagnoses are
often loosely made on inadequate evidence, and it is possible to demonstrate on
actual cases so labelled a different lesion and a simpler path to cure.
This is not to decry genuine cases nor creative study, but it is to appeal for reason,
for balance, and for established fact.
More perhaps than any other has this joint suffered from the unscientific and
sometimes dangerous hands of bonesetters whose reputation is made by such
instances of sciatic pain as are relieved by manipulation.
True subluxation may occur and possibly with but minimal material evidence,
though change in position of the posterior superior iliac spine and X-ray confir-
mation may be demonstrable.
18The proof that many cases so diagnosed are examples of fibrositis or the effects
of ligamentous strain lies in the localisation of the pain and response to other
methods of treatment.
A paper on manipulation of the sacro-iliac joint appeared in the last number of
this Journal,14 and the following criticisms are tentatively suggested:
The tests here described for sacro-iliac motion are demonstrably dependent on
tilting of the pelvis about an horizontal axis through the symphisis pubis. In a
normal subject the changes in apparent length of limb do occur and are due to
movement of the lumbar spine and lumbo-sacral joint. If the joint were locked in
any way one would expect, if anything, more, not less, apparent lengthening or
shortening. Under no circumstances could the tests be specific for the sacro-iliac
joint, because the pelvis is not fixed and movement of the spine manifestly takes
place. SCIATIC SCOLIOSIS.
Sciatic scoliosis may occur in any one of the various forms of sciatic pain. It is
not a diagnosis. Only intractable cases which have been neglected and in which
the scoliosis is itself responsible for the symptoms should be considered as problems
for treatment directed to this end.
The occurrence of scoliosis in sacro-arthrogenetic pain has been exhaustively
studied in America.15. These papers should be consulted by those interested and
for information on difficult cases of referred pain with this and associated postural
deformities. On the whole it would seem that such detailed analysis, though useful
for a basic understanding of the problem, is of less practical help as a prelude
to treatment.
Patients in whom other methods of treatment have failed and in whom the
scoliosis may be the actual cause of pain and disability are amongst the most difficult
of all, and require much painstaking treatment.
The first step is suspension by means of a halter fitting on to the chin and occiput
and fixed to a block and tackle. If pain disappears or is much relieved a plaster
jacket should be applied (whilst in the position of minimal necessary suspension)
from axille to trochanters, over a vest and with suitable padding of bony
prominences. Actually the best apparatus is one in which the pulley is fixed to
leather bands which pass under the axillae too. By this means most of the weight
is taken by the arms, but full extension of the spine is obtained as well. A fresh
plaster may be necessary in a few weeks to obtain further reduction, and after two
to three months of symptom-free life the plaster can be replaced by a celluloid
jacket. This will have to be worn for several months more before he can get about
without support. The patient is, of course, ambulant throughout.
This treatment is indicated in all forms of arthritis of the spine and will, for
example, in spondylitits anklopoietica enable the patient to "seize up" in a good
and painless position. ARTHRITIS.
The diagnosis of arthritis usually rests on radiological examination, and may
affect any of the joints in the lumbo-sacro region and may be of specific, e.g., tuber-
culous, osteoarthritic or infective (unknown atiology) types.
Only one type-spondylitis ankylopoietica-will be discussed here.
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This condition is not very rare and gives rise to severe disability, and sometimes
to sciatic pain. Five examples have been seen in young soldiers during the present
war, three of them in Belfast. The causative agent is quite unknown but pre-
sumably infective. The blood sedimentation rate is raised during the active stage.
It is particularly distressing because nothing can be done to arrest its relentless
progress apart from ensuring skilled orthopaedic aid to provide suitable support.
There are two points of special note. The limitation of movement of the lumbar
spine is obvious, but in no way relaxes under anesthesia, and in time involves not
only the lumbar region but the whole spinal column. Secondly, there are no X-ray
changes in the spine, for at least several years, but sclerotic changes appear in the
sacro-iliac joints much earlier.
Diagnosis in the advanced stage is easy, but early recognition is important so
that deformities can be prevented. SUMMARY.
Sciatica should not be used as a diagnosis, because it in no way indicates the
actual lesion and is, therefore, no guide to treatment.
Reasons are given for dissatisfaction with certain features in diagnosis and
treatment.
Most cases can be divided into three main groups-
1. Sciatic neuritis.
2. Compression of the nerve or its roots.
3. Referred pain.
Details of differential diagnosis and the appropriate treatment are given with
special reference to local injections, epidural injection, and manipulation.
Skill in the diagnosis and treatment of most cases of sciatic pain is not difficult
to attain.
Attention is drawn to cases of referred pain from fibrositis of muscle.
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